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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining 
head that a spatter is hardly stuck to a protective glass and a 
shield performance is secured to prevent oxidation of a laser beam 
welded part. 

SOLUTION: Relating to a laser beam machining head la that a 
laser beam LB converged by a converging lens 12 arranged inside 
is irradiated from a laser beam nozzle 7 arranged at the tip, a 
protective lens 13 to protective the converging lens 12 is arranged 
between the converging lens 1 2 and the laser beam nozzle 7. an air 
blow device 4 to eject a high speed air is arranged at the lower part 
of the laser beam machine head la, a high speed air laminar flow is 
formed at the tip part of the laser beam machining head. 
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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
damages caused 1^ the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The laser-processing head characterized by to be made as [ form / the laser beam condensed with the 
condenser lens with which the interior was equipped is the laser-processing head irradiated from the laser 
nozzle prepared in the point, a condenser lens and the protection lens which protects a condenser lens between 
laser nozzles are prepared, the Ayr blow equipment which can inject high-speed Ayr is formed in the lower part 
of said laser-processing head, and / in the point of a laser-processing head / by Ayr blow equipment / the 
laminar flow of high-speed Ayr ]. 

[Claim 2] The laser-processing head according to claim 1 characterized by forming the shielding gas 
contamination prevention plate in said Ayr blow equipment lower part. 

[Claim 3] The laser-processing head according to claim 1 characterized by forming low-speed Ayr blow 
equipment in said Ayr blow equipment lower part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laser-processing head. 
[0002] 

[Description of the Prior Art] It has the processing head body 103 and the interior of this processing head body 
103 is equipped with the condenser lens 105 which makes a laser beam LB condense as shown in the work 
piece of the former, for example, a work material, at drawing 5 as a laser-beam-machining head which performs 
welding processing. And it has the laser nozzle 107 at the tip of said processing head body 103 removable. 
[0003] Transparent cover glass 109 fixes to the level condition of having intersected perpendicularly to the 
optical axis C of a laser beam LB, and is formed in the interior of the processing head body [ / near the lower 
part of said condenser lens 105 ] 103. Air blowdown nozzle equipment 1 1 1 is formed in a part of processing 
head 101 which can set this cover glass 109 caudad, and air has become blowing off from the air blowdown 
nozzle 113 prepared at the tip of this air blowdown nozzle equipment 111. 

[0004] After the laser beam LB oscillated from the laser oscillation machine of an illustration abbreviation is 
condensed by the above-mentioned configuration with the condenser lens 105 with which the interior of the 
processing head body 103 was equipped, it will irradiate towards a work piece through cover glass 109 from the 
laser nozzle 107, and laser welding will be performed to a work piece by it. 

[0005] By the way, if welding processing is performed with the conventional laser-beam-machining head 101 
mentioned above, since a spatter will advance into the laser nozzle 107 and a condenser lens 105 will be 
damaged, air is blowing off from the air blowdown nozzle 1 13 of air blowdown nozzle equipment 1 1 1 to the 
appearance in which a spatter seldom adheres to the cover glass 109 formed in the near location which can set a 
condenser lens 105 caudad. However, if laser- welding processing is continued for a long time, the spatter of 
cover glass 109 will adhere. Since a spatter is unremovable from cover glass 109 on that spot, it must exchange. 

[0006] So, as shown in drawing 6 (b), the protection lens 209 which inclined to the optical axis C of laser 
between the condenser lens 205 and the laser nozzle 207 in the interior 203 of a laser-processing head is formed 
in JP,9-108877,A. Or although the laser-processing heads 201 and 301 characterized by coming to prepare the 
cover glass 309 which can vibrate are indicated pivotable in the level condition of having intersected 
perpendicularly to the optical axis C of a laser beam LB as shown in drawing 6 (b) Since fully removing was 
impossible since it is only giving minute vibration, although a spatter is removable to some extent, or the spatter 
which lost the place to go to adhered in the laser nozzle 207 and 307, the laser nozzle 207 and the 307 interior 
needed to be cleaned. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, when air ** in a laser-processing head is increased and it is 
going to prevent penetration of a spatter, shielding of the laser-beam-welding section is blocked by the high- 
pressure air emitted from a nozzle head tip, the weld zone of a work piece may oxidize, or a still normaler bead 
may not be formed but an alder ping beat and a pit may be produced. And when vibration of cover glass was 
enlarged, the processing head body was vibrated, the focal location of a work material and a laser beam shifted 
relatively, and there was a problem referred to as that the fall of process tolerance will be caused. 
[0008] this invention perceives such an above-mentioned trouble, and is made — having — the purpose — cover 
glass ~ a spatter — adhering — hard — in addition — and in order to prevent oxidation of the laser-welding 
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section, the laser-beam-machining head which secures the shielding engine performance is offered. 
[0009] 

[Means for Solving the Problem] The laser beam condensed with the condenser lens with which the interior was 
equipped is the laser-beam-machining head irradiated from the laser nozzle prepared in the point, a condenser 
lens and the protection lens which protects a condenser lens between laser nozzles are prepared, the Ayr blow 
equipment which can inject high-speed Ayr is formed in the lower part of said laser-beam-machining head, and 
the laser-beam-machining head of this invention according to claim 1 is made as [ form / in the point of a laser- 
beam-machining head / by Ayr blow equipment / the laminar flow of high-speed Ayr ]. 
[0010] As for the laser-beam-machining head of this invention according to claim 2, the shielding gas 
contamination prevention plate is formed in said Ayr blow equipment lower part. 

[001 1] As for the laser-beam-machining head of this invention according to claim 3, low-speed Ayr blow 

equipment is formed in said Ayr blow equipment lower part. 

[0012] 

[Function] The laser-processing head of this invention according to claim 1 A condenser lens and the protection 
lens which protects a condenser lens between laser nozzles are prepared. Since it is made as [ form / the Ayr 
blow equipment which can inject high-speed Ayr is formed in the lower part of said laser-beam-machining 
head, and / in the point of a laser-beam-machining head / by Ayr blow equipment / the laminar flow of high- 
speed Ayr ] It is flipped off, without a spatter adhering in a laser-processing head by high-speed Ayr, and as 
compared with a Prior art, a spatter stops being able to adhere to cover glass easily, and can decrease the 
turnover rate of cover glass conventionally. 

[0013] Since the shielding gas contamination prevention plate is formed in said Ayr blow equipment lower part, 
the laser-beam-machining head of this invention according to claim 2 can prevent diffusion of the shielding gas 
by the high-speed Ayr blow for spatter removal. 

[0014] Since low-speed Ayr blow equipment is formed in said Ayr blow equipment lower part, the laser-beam- 
machining head of this invention according to claim 3 can prevent diffusion of the shielding gas by the high- 
speed Ayr blow for spatter removal. 
[0015] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a 
drawing below. Drawing 1 and drawing 2 show one example of the laser-processing head of this invention. The 
perspective view in which the sectional view in which the sectional view in which the drawing 1 (**) shows the 
laser-beam-machining head in which Ayr blow equipment was formed, and the drawing 1 (**) show the nozzle 
tip of Ayr blow equipment, and drawing 1 (Ha) show an air guide, and drawing 2 are the explanatory views 
showing the behavior of shielding gas. The explanatory view showing another example in which the shielding 
gas contamination prevention plate was formed, as for drawing 3 , and drawing 4 are the explanatory views 
showing still more nearly another example in which low-speed Ayr blow equipment was formed. 
[0016] Drawing 5 and drawing 6 show the conventional laser-processing head. The sectional view in which 
drawing 5 shows the conventional laser-processing head, the sectional view of a laser-processing head in which 
the cover glass of the drawing 6 (b) former was formed, and drawing 6 (b) are the sectional views of a laser- 
processing head in which conventional cover glass was formed. 

[0017] As shown in drawing 1 , laser-beam-machining head la of this invention is formed from the processing 
head body 10 and Ayr blow equipment 4. A condenser lens 12, cover glass 13, and the laser nozzle 7 are formed 
in the laser-processing head body 10. The condenser lens 12 is made as [ condense / the laser beam LB 
oscillated with the laser oscillator (un-illustrating) ]. Under the condenser lens 12, transparent cover glass 13 is 
formed in the right angle to the optical axis of a laser beam LB so that a condenser lens 12 may be protected. 
The laser nozzle 7 is formed in the point of laser-beam-machining head la, and is made as [ irradiate / a laser 
beam LB / through cover glass 13 / from the laser nozzle 7 / towards the work piece 8 which is a work 
material ]. Thus, laser welding is made. 

[0018] And under the laser-beam-machining head la, the Ayr blow equipment 4 which can inject high-speed 
Ayr is formed. The Ayr blowdown nozzle 15 is formed at the tip of this Ayr blow equipment 4. As shown in 
drawing 1 (b), the nozzle width of face 19 of the configuration of the air blowdown nozzle 15 is larger than the 
path of a condenser lens 12 a little, and throat height 18a can lessen the Ayr consumption flow rate, and it is 
narrowed so that the Ayr ** can be raised. By this Ayr blow equipment 4, it is made as [ form / the laminar flow 
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of high-speed Ayr ] in the front face of a work piece 8 in the lower part of laser-processing head la. 
[0019] As shown in drawing 1 (Ha), the air guide 6 is formed so that Ayr discharged from air blow equipment 4 
can form the laminar flow for dispersing a spatter effectively more, and perimeters other than a laser-beam LB 
optical path may be enclosed. The air guide 6 consists of a box, and opening of the both-sides sides 61 and 63 is 
carried out so that the inflow of Ayr and an outflow can be performed. Moreover, the holes 62 and 64 for 
optical paths which can let a laser-beam LB optical path pass are established in the center section of the box. 
Moreover, the shielding gas which prevents oxidation of the weld zone of a work piece 8 is injected by work- 
piece 8 front face with the tubing-like side shielding 17. 

[0020] By the above-mentioned configuration, if laser welding is performed to a work piece 8, a spatter tends to 
occur, this spatter tends to adhere to cover glass 12, but since a spatter can be dispersed, while a spatter stops 
being able to adhere to cover glass 12 easily rather than the conventional technique effectively due to the air 
blow in which the laminar flow was formed, the turnover rate of cover glass 12 can be reduced. However, when 
air blow equipment 4 and the work-piece front face 8 have a near distance and its Ayr rate of flow is quick, the 
shielding gas injected during laser welding for antioxidizing is guided by high-speed Ayr in the air guide 16 like 
drawing 2 . Consequently, it becomes difficult to diffuse shielding gas and to secure the shielding nature of a 
weld zone. 

[0021] Then, drawing 1 and another example which improved the example of 2 are shown in drawing 3 . As 
shown in drawing 3 , perimeters other than a laser LB optical path are established in the wrap shielding gas 
contamination prevention plate 9 near the air guide 16 lower part. Although the air of air guide 16 lower part 
will be guided in the air guide 16 by the above-mentioned configuration if high-speed Ayr is passed, the 
induction in the air guide 16 of shielding gas can be prevented with the shielding gas contamination prevention 
plate 9. 

[0022] Therefore, even if the spatter generated when laser welding is performed to a work piece 8 rebounds 
upon cover glass 13, the shielding gas contamination prevention plate 9 which could disperse the spatter 
effectively by the air blow used as a laminar flow, and could reduce the turnover rate of cover glass 13, and was 
installed in air guide 16 lower part can protect the induction in the air guide 16 of shielding gas, shielding nature 
can be secured, and a healthy weld zone can be obtained. 

[0023] Furthermore, improved another example is shown in drawing 4 , As shown in drawing 4 , it is air blow 
equipment 4, and also low-speed air blow equipment 14 is installed caudad. Although the configuration of low- 
speed air blow equipment 14 does not change fundamentally with upper air blow equipment 4, since it is good 
at the low Ayr **, throat height 18b is made more greatly than throat height 18a of air blow equipment 4. 
[0024] Since an air curtain will be formed of low-speed Ayr from low-speed air blow equipment 14 although 
the air of air guide 16 lower part is guided in the air guide 16 if high velocity layer style Ayr of air blow 
equipment 4 is passed by the above-mentioned configuration, although shielding gas is guided to low-speed Ayr 
a little, the reservation of it is enough attained in the shielding nature of a work-piece weld zone, and it can 
obtain a healthy weld zone. Therefore, a spatter can be effectively dispersed by the air blow which became a 
laminar flow even if the spatter generated when laser welding is performed to a work piece 8 rebounded upon 
cover glass 13, the tumover rate of cover glass 13 can be reduced, and it is **. 

[0025] As mentioned above, laser-processing head la of this invention Since it is made as [ form / the Ayr blow 
equipment 4 which can inject high-speed Ayr is formed in the point of said laser-beam-machining head la, 
and / in the point of laser-beam-machining head la / by Ayr blow equipment 4 / the laminar flow of high-speed 
Ayr ] It is flipped off, without a spatter adhering in laser-processing head la by high-speed Ayr, and as 
compared with a Prior art, a spatter stops being able to adhere to cover glass 13 easily, and can decrease the 
tumover rate of cover glass 13 conventionally. 

[0026] Moreover, since the shielding gas contamination prevention plate 9 is formed in said Ayr blow 
equipment 4 lower part, laser-beam-machining head lb can prevent diffusion of the shielding gas by the high- 
speed Ayr blow of the Ayr blow equipment 4 for spatter removal. 

[0027] Furthermore, since low-speed Ayr blow equipment 14 is formed under said Ayr blow equipment 4, 
laser-beam-machining head Ic can prevent diffusion of the shielding gas by the high-speed Ayr blow for spatter 
removal. 
[0028] 

[Effect of the Invention] Since the laser-processing head of this invention according to claim 1 is made as 
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[ form / the Ayr blow equipment which can inject high-speed Ayr is formed m the point of said laser-processing 
head, and / in the point of a laser-processing head / by Ayr blow equipment / the laminar flow of high-speed 
Ayr ], it is flipped off, without a spatter adhering in a laser-processing head by high-speed Ayr, and as 
compared with a Prior art, a spatter stops being able to adhere to cover glass easily, and can decrease the 
turnover rate of cover glass conventionally. 

[0029] Since the shielding gas contamination prevention plate is formed in said Ayr blow equipment lower part, 
the laser-beam-machining head of this invention according to claim 2 can prevent diffusion of the shielding gas 
by the high-speed Ayr blow for spatter removal. 

[0030] Since low-speed Ayr blow equipment is formed in said Ayr blow equipment lower part, the laser-beam- 
machining head of this invention according to claim 3 can prevent diffusion of the shielding gas by the high- 
speed Ayr blow for spatter removal. 



[Translation done.] 
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[Drawing 3] 
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r--cccl:O02c?:)J:^^cxr:^V F 1 6i^(c^^^n 
>'->^uF:^7;^«ffi:l5cLi§^gpcD5x>-jUF 
^ ffifiST C <b :i&^H jS <b J^cC -5 o 

[0 02 1 ]^Cr\ 0K 2CD^igfi?il^3rmU/c«fJ(D 

^Wl^03^c^brc^6o S3cc:^-r^^c. xr;^v 

F 1 6T:&ift<*CCU-1f-LB3fe8SW51-CDJSffl*S^i^ 

-;L'F:^';^##iA;^^P^±«9;^)^i3:t:r6nri>^. ±iait 

]^iIxT'-^^-r<i:XT;^''Y F 1 6T:^C0^ 

xT:*f>r F 1 ert&cifzs^n^*^. ^'-;uf:^x 

##iA^KS±«9^cfcO^'-;UF;^fX<Dxr:^V Fl 6 
[0 02 2] {y^ci^'.X. 

*)n/cl^tc^^-r^;^^N"'> ^tr^^^io'yy. i 3Cc|ftiail 
ortr*>. ^aSi^j:o;rcxTyp-tcJ:0?J!j^e^^X 

ae-rccbJ&^r^. X. xT:^;V Fl 6T:&tcS:aL/c 
F:^fx##ii^RSil:«9 tc J: 0 l^-y\^ F:^'X(Dx 
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P-^Sl 4(7:)1ffi£«. ±^r©xT>^n-^g4<bS* 
]S5 1 8 b«xT:/a-^g4CD;;^n- VM^ l 8 a J: 
[0 0 2 4] ±ia*i;?S^CcfcO. :r.r:7'n^gl!4CDlSiI lO 
^ F 1 6(^CCi|2g$n^:^^, fSiixr:/n-^ai 4 7^^ 
-C\ >'-;UF:^'y^5SSTfg3ixr-^C^2i5tl'6^>CD 

1 3Cc|^taiiMor^-Cfc. Jl?jSi^Co/cx 

[0 02 5] ±fBcD<J; ^CC. :^mm\y-^-mJL^ 
Fl a(3:. HafBU— tf-»DX^ Fl ^(0%^mmM 

ii X r - ^ pgi* r ^ ^ X r - :/ u - ^ s 4 *5 la t:f 6 n . 

xr-->^u-^g4&CJ:oTU-1f-^jnX-^';/ F 1 aCD 

5fe«gB^cMjixr-cDii?j£:^^ffj^$n-s cfc ^ ccA^ snr 
i^^cDT'. H3ixr-^Cc^:Dxy^••J/3^«^--^f-ttIX-v 

F 1 aF^Cm«-r^C<b3^j:<5*^^tf^nr. 'mk(D 

<J^.-orffiS:^''7X 1 3(D^^lillS*fie3RJ:0M^i>Sti: 

<b:?!^^r#^o 30 
[ 0 0 2 6 ] X. U-1f-»aX^ F 1 b Ci. Buidxr 
--yn-J|g4T:&^cv-;l/F:^:^^*jiA^R6±K9*5 

[0 0 2 7 ] MtC. tf-jpx-^ F 1 c Huiax 

r--r^n-^g4(DT:&ccfgSxr-->^n-^»g i 4*^ 

-tcj:€)i/--;^ F*fX(DffilS(?:R9±TSC<t7&5-c#-&o 
[0 02 8] 40 

J F«. BaiBU— If-JniX'^'^r FCD3t^Cc«iSaixT 



XT 0 X >'^• ^ U — tf --UnX-^ > F rt^cftS-T 

[0 02 9] IS^^B 2 iBtE<D:$:|%H^(D l^-^-mXr^ v 

xr-:/n-tci:^>'-;l/ F;^'X<Of£ti^(%±-r-SC i 

[0 0 3 0 ] iS^m 3 ietgC)*^BJCD U--!f --^DX-v 
Ft^. 85IBxT--:7'ci-'3^^T:^W£jIxr--:/P-i^ 
S3&sgjc:f enn^^Q-C. ^^K^^^icDlSilxr- 
t/P - tc J: i^- ^l' f (Dffiti *RSiht- c i # 

So 

[0ffi<Dffl*;^j:Si?«] 

[HI ] SI ta:. *^B^<Dxr-:/P-^gcD^ 
C:f6n/cU-1f-JjpX-\-;/ F^Tn-rWffiH. 01 (n) 
ii. xr--:/a-i|gCD>'X;U5t^^^'rBTffiS. m\ 

(/^) xr:^V F€r^Tf4tISr'^S„ 

[02] l^-)\^Yi^y^<DW^^irs^mnm^^^. 

[03] e^-'>^UF;^7;^^^iA^P>)5±S^7^^TlftB.^0r^ 
S. 

[04] ffiilxr-:/n-^g^^-riSH^0T'*So 

[05] i^t^CDU-lf-SOX-^';/ F^^-r»rM0-C^ 

So 

[06] 06 (^) 5^. t^e3fe<?:)ffiS:^'^X^S^t/c*DX 
FOBrffiB. 0 6 (P) {i. fit*cD«^:^^^X4:^ 
Wmn^ v FCD»rffi0r'*So 

[^^^cDl^H^] 

la. lb. Ic U-lf-jPX-^iy F 

4 xT:/P-^g 

7 U-lf-yXil/ 

8 y^-tJ' 

9 >'-JUF;^'X^#iA^B5±K 

10 U-if-JjnX-v. -;^ F*» 
12 a3feU>X 

1 3 ^Ktf'^y^ 

14 lSiixr-^a--g^ 

15 xr-ii^^ttiU^X;l/ 

16 :Lr-i:3^Y 

17 if^rFv—Jl/F 

18 a. 18b XP- h]S$ 
1 9 yX;Hfi 
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